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INTRODUCTION

Seismic wave velocities (compressional and shear) are important parameters
for determining the seismic reéponse characteristics of various geologic units
when submitted to strong earthquake ground shaking (Borcherdt, 1970; Joyner,
1975).

Seismic velocities of various units often show a strong correlation with
the amounts of damage following large earthquakes and have been used as a
basis for certain types of seismic zonation studies (Medvedev, 1965; Gibbs
and others, 1975).

Currently a program is in progress to measure seismic velocities in the
San Francisco Bay region at an estimated 150 sites. At each site seismic
travel times are measured at 2.5-m intervals in drill holes to a depth of
30 m. Geologic logs are determined from drill hole cuttings, undisturbed
samples, and penetrometer samples. The data provide a detailed comparison
of éeologic and seismic characteristics and provide parameters for estimating
strong earthquake ground motions quantitatively at each of the sites (Joymer,
1975). A major emphasis of this prog?am is to obtain a detailed comparison
of geologic and seismic data on a regional scale for use in seismic
zonation. The broad data base available in the San Francisco Bay region
suggests using the area as a pilot area for the development of general

techniques applicable to other areas.



This paper is a progress report on the data collected and analyzed at
the first 12 sites. Shear wave‘velocities in near-surface geologic materials
are of especial interest for engineering seismology and seismic zonation
studies, yet in general they are difficult to measure because of contamination
by compressional waves. A comparison of various in-situ techniques by
Warrick (1974) established the reliability of the method utilizing a
"horizontal traction” source for sites underlain by bay mud and alluvium.

The data presented in this paper establish the reliability of the method for
sites underlain by a variety of different rock units and suggest the feasibility
of making the measurements at a much larger number of-sites. The data
collected from these first 12 holes have provided an opportunity for developing
a routine and efficient procedure for collection and reduction of the data.

This report presents a detailed description of these procedures and the
resulting data. -

Gibbs and others (1975) reported preliminary comparisons of the data
with the amplification data recorded from nuclear explosions (Gibbs and
Borcherdt, 1974), and the intensity data for the 1906 earthquake (Lawson,
1908). These comparisons showed that strong correlations existed between
the three data sets. The correlations and the quality of the seismic and
geologic data collected to date suggest that extending the measurements to
a much larger number of sites should provide a significant new data set from

which ground motion predictions for seismic zonation can be made.



SELECTION AND LOCATION OF SITES

Several types of data are available in the San Francisco Bay region

which are pertinent to the overall problem of estimating earthquake
ground motions for seismic zonation. These are (1) distribution of
intensity for the California earthquake of April 18, 1906, (2) ground
motion amplifications recorded at 99 sites, and (3) detailed geologic
mapping. Sites are selected on the basis of each of these data sets.
The present locations of strong motion instrumentation are also con-
sidered. Once a site is selected on the basis of these data sets,
accessibility of the site is determined and formal permission is
obtained from the property owners. A file of access data and sketch
maps is being compiled for each site. The locations of the sites are
presented on 7 1/2-minute map sheets (see figs., 1-6 for locations of

the first 12 sites).
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DRILLING AND SAMPLING PROCEDURES

At each site selected, a hole 12.4 cm in diameter was drilled to
a depth of 30 m using a "Failing 1500" truck-mounted drill and a rock
bit with mud and water circulation. The boring was thén cased with
7.6 cm diameter PVC plastic pipe and backfilled with drill cuttings and
fine gravel. Casing insured accessibility of the hole and provided a
secure clamping surface for the seismic probe.

Samples were taken in each of the hdles at depths of approximatély
3m, 7.5 m, 30 m, and at boundaries defined by continuously monitoring
the drill cuttings and the drill reaction. The type and number of
samples taken at each site were determined by the'type of material,
the number of significant lithologic boundaries, and variations in
weathering. For those holes which penetrated a single rock unit,
material variations as a function of depth were due largely to weather-
ing. For these holes the depths of 3, 7.5, and 30 m usually provided
samples of deeply weathered, moderately weathered, and fresh rock.
Additional samples were taken where unusually thick weathering zones
were encountered. Cost and the need for a large number of holes
distributed on a regional scale prohibited continuous sampling. In
solls, standard penetration measurements were made and undisturbed
samples were taken using a "Pitcher" core barrel and a "Shelby" thin
tube liner. Undisturbed samples were also taken in soils with large
amounts of hard rock fragmeﬁts and in firm rock. Samples were obtained

in hard rock using a core barrel with a diamond core bit.



RECORDING PROCEDURES

Compressional waves are generated at each site by the vertical impact
of a sledge hammer on a steel.plate. A signal produced by the opening of an
impact switch attached to the hammer is recorded for determining origin time.

Shear waves are generated using the horizontal traction source intro-
duced by Kobayashi (1959) and discussed by Warrick (1974). Briefly, the
method consists of applying a horizontal impact to a large timber (244 x 30 x 18 cm).
The timber is placed on a flattened soil surface and held firmly in place by
the front wheels of a truck. A steel pipe extends through the timber and
supports a 30 kg hammer to which is attached an impact switch. The
specially constructed hammer rolls on bearings and moves a distance of
45 cm along the pipe beiore impacting the timber. The "horizontal traction"
source generates a high proportion of S to P wave energy. The timber is
impacted twice, once on each end. The two impacts reverse the polarity
of the S waves but not the polarity of the smaller amounts of P wave energy.
Comparison of the two signals provides an important tool for identifying
the onset of the S wave.

The timber is offset 2.0 m from the hole and a three-component geophone
Package (natural frequency 14 Hz) is placed within 9 cm of its center. The
signals recorded from the surface geophones are used to monitor the input
signals and determine the onset time for the generated S waves. The arrange-
ment of timber, steel plate, and surface geophone package is illustrated in

figure 7a.
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The P waves generated by a vertical impact on the steel plate and
the S waves generated by impacting both ends of the timber are recorded
separately. This procedure is repeated for each 2.5 m interval in the
drill hole. The seismic probe used in the first 12 drill holes consists
of three sensors (one vertical and two horizontal) (Mark Product L-10,
natural frequency 14 Hz). The three-component package is 5.1 cm in
diameter and is locked in position with a sidewall clamp made of spring
steel. This package is not easily oriented from the surface, so that
one horizontal seismometer is inline and the other transverse. The
downhole instrument has been recently replaced with a three-component
unit built by Oyo Corp., Tokyo, Japan. The new instrument package has
a declinometer and an inflatable diaphragm which easily permits obtain-
ing the desired orientation from the surface. Proper orientation aids
in identifying the onset of the S wave.

The signals from the downhole and surface seismometers and the
impact switches are recorded on photographic paper and magnetic tape in
analog form. The velocity unit-impulse of the recording system is
essentially flat from 2 Hz to ab ove 100 Hz. A detailed description of
the recording instrumentation is presented by Warrick and others (1961).
For this project the recording oscillograph has been modified by adding

500 Hz galvanometers and increasing the paper speed to 46 cm/sec.



REDUCTION OF GEOLOGIC DATA

Description of Samples

Portions of each of the samples have been examined and described in
the laboratory. The terms used for the descriptions are summarized on
figure 8. The sample descriptions for the first 12 holes are presented
in the left-hand columns of figures 9-20.

The soll samples were described using the fleld techniques of the
Soil Conservation Service and those specified for the Unified Soil
Classification System. Descriptions include soil texture, color, amount,
and size of coarse grains, plasticity, dry and wet consistency, and
molsture condition. Texture refers to the relatiﬁe proportions of clay,
silt, and sand particles less than 2 mm in diameter. The dominant color
of the soil and prominent mottles were determined from the Munsell soil
color charts.

Descriptions of rock samples include rock name, weathering condition,
color, grain size, hardness, and fracture spacing. Classifications of
rock hardness and fracture spacing are those used by Ellen and others
(1972) in describing hillside materials in San Mateo County. The weather;
ing classification was modified from that used by Aetron-Blume-Atkinson
(1965) in describing Tertiary sedimentary rocks in the foothills of the

Santa Cruz Mountailns.



Geologic Log

Geologic logs have been compiled for each of the 12 holes using the field
log and descriptions of the samples (figures 9-20). The field log was based
on the reaction of the drill rig, a continuous record of drill cuttings,
preliminary on-site inspection of samples, and inspection of nearby roadcuts
and gullies.

Most information needed for describing relatively well-sorted soils and
such properties of rock as lithology, color, and hardness were readily obtained
from cuttings. Inspection of samples and nearby outcrops was also necessary
to determine the nature of poorly sorted materials and to determine fracture
spacing. Reaction of the drill rig was also useful in determining degree of
fracturing as the rate of penetration in rock was highest for very closely
fractured and crushed material and drilling roughness generally was at a
maximum in closely to moderately fractured rock. In-situ consistency of soil
was determined largely from standard penetration measurements and rate of

drill penetration.



pensity Measurements
Derl®—~

Density measurements are required to calculate elastic modulii from
peasurements of seismic velocity; Densities have been measured from most of
the penetrometer, Pitcher tube, and diamond core samples (figs. 9-20).
pDensities were measured, where possible, by weighing a small piece of the
sample and obtaining its volume by the mercury displacement method. A

- different method was used for very friable mate;ials such as grus: or poorly
ésorted materials which necessitated using a large sample. A slice was

%sawed from the Shelby tube containing the sample, its height and diameter

%ﬁeasured, and the sample extruded for weighing. For the mercury displacement
5

§ method, measurements were made on three portions of a sample and the average

¢ reported.

While the accuracy of the density measurements is generally sufficient
for calculation of elastic modulii, a number of the samples used to obtain
o .

%densities are not too representative of the in-situ material. Materials

Ethat were sampled by penetration are compressed in sampling and several of

;hese dried out before density measurements could be made. For these
?amples, the measured density is probably somewhat higher than the in-situ
gﬁensity. Densities of the hard rock samples were obtained using whole rock
ffragments from diamond core samples and are maximum densities. Dépending on
»ﬁhe amount and openness of fractures, these rock densities could be higher

than in-situ densities by approximately 0.1-0.2 gm/cc.



REDUCTION OF SEISMIC DATA

Identification of Shear-Wave Onset

To identify the shear-wave arrivals, the signals recorded in the
drill hole from the impacts on opposite ends of the timber are super-
imposed and drafted on a common time base (figs. 21-32). The amplitude
scales for the two horizontal signals recorded at each depth in the
drill hole are approximately the same, however, the scales vary between
depths.

The onset of the S wave arrival (arrows) andléhe first peak of the
S wave arrival (dots) identified for each depth and for each site are
indicated on figures 21-32.

It was not possible to control the orientation of the downhole

seismometer package; hernce the relative amounts of S wave energy recorded

on the two horizontal seismometers vary with depth. The S wave arrival
is generally most easily identified on the horizontal seismogram with
the largest amplitudes (e.g., see fig. 22). Comparison of the signals

recorded on the horizontal sensors with that recorded on the vertical

sensor shows that the S wave energy generated by the horizontal traction

source is at least twice as large as the P wave energy.

10



On many seismograms some P wave energy prior to the onset of the S wave
is apparent. Some P wave energy is generated by the horizontal traction
source and some probably results from conversion of S to P at seismic
boundaries. In some cases the polarity of this P wave energy is reversed
and careful consideration of the entire record section is ‘required to
identify the S arrival. In general, the onset of the S wave is easier to
identify at sites underlain by the various typés of soil than for sites

underlain by the more consolidated rock units.

11



rTravel Times and Average Velocities

e

To determine the travel time for the S wave onset identified from the
record sections (figs. 21-32), the following times are measured with respect
to a 100 Hz time code signal recorded on the records:

time of break in signal from impact switch

1) ty
2) t, = onset time of S wave arrival on inline uphole geophone
3 = onset time of identified S wave arrival on downhole sensors

The time considered to be the origin time for the S wave recorded on the

3) ¢t

downhole sensor is the onset time of the S arrival on the uphole inline

sensor. To reduce the uncertainties iﬁ determining this origin time, an average
value (tA) is determined for the set of values, tl - tz, measured at each
depth. The travel time for the first S arrival 1s given by

tSE(t3-t1)+tA.
A corrected S wave travel time (ts ), corresponding to the travel time
c
for a vertical ray path, is computed from ts =t + t
c

where tc corresponds to a timing correction due to the distance the plank is

c

offset from the center of the hole (usually 2.0 m). Average velocities from
the surface are determined by dividing the corrected travel time by the
corresponding depth. The travel time for the first S peak is determined
similarly. The origin corrections (l.tl - tz]), the travel times of the first
S arrival and the first S peak (ts), the corrected travel times for the first.
S arrival and the first S peak (ts ), and the average corresponding velocities

c
computed at each site are presented in tables 1-12.

12



The travel times . for the P waves generated by a vertical impact on a
steel pléte are determined similar to those for the S waves, except that
the origiﬁ time for the P wave is given by the impact switch and no origin
correction is necessary. The travel times, the corrected travel times,
and the average velocities for the P waves are also presented for the firsi

12 sites in tables 1-12,.

13



INTERVAL VELOCITIES AND ELASTIC MODULI .

Calculation of interval velocities and elastic moduli requires determina-
tion of depth intervals over which the velocity is approximately constant
within the uncertainty of the travel-time measurements. To determine these
depth intervals, the travel-time data (tables 1-12) were plotted as a function
of depth (figs. 33-44) and the geologic logs (figs. 9-20) were simplified
(figs. 33-44). Depth intervals for velocity determinations have been selected
on the basis of distinct changes in slope of the travel-time plots and evidence
for lithologic boundaries. For those geologic materials with s velocities
§ greater'than 350 m/sec, the intervals we£e required to contain at least four
- travel-time measurements to avoid.determining a velocity from a travel-time
E differential due in large part to measurement error; For purposes of a
Eigeneralized comparison between the different sites, the interval 10-30 m
;:was selected for routine computation of velocity. For site No. 11, North Peak,

the velocity in the interval 10-30 metres was not reported because of the

‘abrupt change in travel time occurring at 22.5 metres (fig. 43). It is possible

that the S wave picks at 22.5, 25.0, and 26.6 metres are converted phases (P

to S), which could explain the early arrival times of the S phases.

14



Velocities have been calculated for each of the selected intervals
(tables 13-24) from the slope of the linear regression line which best fits
the travel-time data in a least squares sense (Borcherdt and Healy, 1968,
eqs. 3.1-3.5). The equation of the linear-regression line which best fits,
in a least-squares sense, a sample of n pairs of time-depth coordinates

{(xl,tl) yeaey (xn,tn)} is

t(x) =a+b (x - %) i
where

%1
n

the intercept (INCPT) is a =1 I ti’ and
n i=1
th 1 is b = % t
e slope is b = w
=1 i1
ith x)/ =3 02
wit w, = (xi - x)/D and D = kiik -x) .

The desired velocity (VEL) is given by v = 1/b., Assuming the standard
statistical model (Borcherdt and Healy, 1968), the 68.3 confidence interval

(UNC INT) for the velocity is estimated by

(L1
* -Q
bHS, * b-S))

where

n £ 2
S, = 1 I (ty = t(x)))

b (n=2)p i=1

is the standard error of the regression coefficient.

15



For those depth intervals with measurements of density (p), the

ghear modulus (SHEAR MOD, M) and bulk modules (BULK MOD, K) have been

calculated (tables 13-24) using

2
M=o Vé
and
5
= 2 .é_. rd
K=p Vp -3 M.

Poisson's ratio (o) has been calculated (tables 13-24) using

()

8
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CONCLUSIONS
The data from the first 12 boreholes have established that reliable

velocities for both shear waves and P waves can be determined for all near-
surface geologic units in the San Francisco Bay Area. . Poor results have been
&bbtained at only one site, "North Peak" (fig.3l ), underlain by Montara
rgranite. Repeated measurements at this site (not shown) did not improve the

results and suggest that the poor results are probably due to poor coupling
;ﬁf the casing to the sidewalls of the bore hole. The quality of the data
;;ollected suggests the feasibility of extending the measurements to a much
;;arger number of sites in order to develop a data base for predicting ground

&
motions on a regional scale for purposes of seismic zonationm.
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Figure 33-44. Travel time curves with simplified geologic logs. One
P-wave and twé S-wave picks are shown for each location.
Velocities are in metres per second. The velocity in the
interval from 10 metres to the bottom of the hole is
calculated from the inverse slope of the dashed line. At
sites 3, 4, 8, and 12 the dashed line coincides with the -
solid line. The solid lines show the data fit for the

calculated interval velocities.
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TABLES
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LOCATION.: LAT. HOLE NO.:
: YATION:
ELE LONG. SITE:
_ 75 Brabp (1970
|pATE" = QUAD. GEOLOGIC Brabb and Pompeyan (1923
MAP UNIT:  2umpeyan 965)
— HEHEAR
SAMPLE DESCRIPTION - 345 gt S1%8 |k DESCRIPTION
|28 | 5|5~ |8
"""
DANLLING: DESCARIPTION :
Auger TeTUre : Fhe pelative propaortions o;: clay, sift
orary-coash and Sand bélw 2 pem. Fropyions ot farger
(,,,45 ‘,;,,;/f{,yw,gb,d 1) ~ PArticks qre indicafed Ly mooilers of 7evieral
class paywes. DeFermination Is made in Ffe

SAHALING - R m2infy by TEe/ing ThE moist Soid (Soi/

Standlard PEncrarson sampeken Swrvey St RsY Ny

nside @ /%7 1.D soaptsecon orven B —

ity e Soif by @ /90 /6. wei9hT fading

307 a7 e Hp of Fhbe i) .

Blow cowrt Ror fost &R o7,/ f pemTra- ] 6"\ Yy
Fan <IR" ADr depth diven as rrored. ¥ .m
Aol M e g L0\ 10
(AVAVA'A'A

| cortornia peneyaion Samp/< Taken

RIAPT R

o | jnside a R7T.0. sphi# Spoon driven ripty
1| e seif by %28 4k Shp jers Faling
| mside e baring.

Pt ber unoistarbed Sampe vake /nside

A VAYA AVAVAVATA
» % %

——
“a

o= % Samo
Colop: Stardard Munsel/ Color psamwes ore given for

she domipant Color o Fhe mois7 Soil and far
Promincsy mor/ses.

Rock Ardpess : response 1o hard and geobgrc

N a 37T.0 Shelby Hn tube pounted
in a Bfcher core barre/

Rock care samphe 7Aen insice a Ny (@5)

Hammer (cxen ef ol /972)

=

Si2e care Oqrre/ with a diexmond bt

OENS/ITY :
Resufts of /abormeyy 7es7s.

(a)

hard - Aammer bocnces corth soko scand

Borm - Aammer oerts with Had, pick point dents ar
pAenetrares sightly

seff - prek porw?

friable /materiof can be Crom b& info individua/ grains

by fard
Fracture spacing: (Eden & o, /97.2)
Cm ia Sractyre 3PACIHI.
o o-2% very close
5 ¥-z . C/ase
s-80 242 moderate
Jo-/00  /2-36 wroe
>r00  >%6 very wide

Wca#er/}a s (Actron- Bdwme ~ AFhinsan, F6s)
Fresh . no visible sigrs ofF wﬁeﬂ'fy
S/ght: no visisle decampas;fon of minerok,
Slight 9isco/ered/on

Moderatks : Slght oecorw position of minerols
and disint egration o rock, rooerore
gysco/oration

Decp.: Moserale decom position of rinerals,
EXfensive disinfegration of rock, deep
and 7Horough discoloratar
Decomposed: comphere decomposition and
dirtegration of reck puf origina/
Sracure (s preseryed




- ,  |LOCATION:LAT. 37".77'.;3” HOLE NO.: /
|EVATION: 256 .
E LONG. 422225707 SITE: PURISIMA
1k / »

TE : 8/72/7¥ 72°QUAD.: GEOLOGIC
bA HALE MOON BAY, CALIE MAP UNIT : PUR/SIMA FH, cundivided
" @[>l e]e

SAMPLE DESCRIPTION 3 gi SNHEHR DESCRIPTION
‘ g |&° B8 3 S 87
W = ° ZoAd, v. ok gred
1LSSE SAND, yesloeoish brawn, Cine fo medivmn
/Z 21| grained] weakly cansalickr/e. Graoes fo

o‘:.’.o. [ gravelly sand. (si?

Suint SANDSTONE, I yelawish brown,
veryfine 7o fine groined, Sif . Lrm |z
&t SofHens qpon weding, mo ‘
& TTUTIre | moderates) weathered. |

[SANDSTONE, ok yedocorsh brocon, very
£one Yo fine graned, £2rpm, ractured ot

23 rraderately weathered. Sofrens | CA
W) weHng and Larms a yery frme Sandy

Joam. (M)

SANDSTONE, Ik greenish grey,
Lilee Fresh, very fine gramed, .s/’/z,'
7rm, mod €raresy ¥racrwed.
SavAenS cpor &ty pg-Hough
Some Hhin Aenses are fard and
Cemre)rIed . Zanchkwoes beds orR
sithsrore and midsrons.

MYDSTONE, ok greenish Frey. Lym; fresh,
Fessicater) sampe fias Fransverse Cracks iz |
OF & ~/7 Sathws ypon weking Yo @ 3
Plstic clagey seH (<) :
COMMENTS: Casing was instalkd in e 7o,

Om. because a:‘e;’;anc& rapid coarer /assﬁ LOGGED BY: 7. FUMAL
rouc/ and Gractured sandstone.

Fig. 9 YA




- AT TN S S

H

| . |LocATioN: LAT. 37°22°03°  |HOwE No.: 2
4 EVAT‘ON: 2230 o ¢ ~ ) ’
HE LoNe. /22°23°/9" \qyre. COZZ0LINO'S
€: 8//6/7% |75 QUAD. GEOLOGIC
HALF MOON BAY, CALIF MAP UNIT: ALLUpidr
g 2 [ =
SAMPLE DESCRIPTION - 3 ;§§\ = |£3|E2 DESCRIPTION
S|a%a |3 /S8
Suv-face: Sca7#reo fragmerns of
. SANDSTONE, v.Ghe grained, micacaus.
F 4 — — o
NS/L7V CLAV LOAN, v ok grSyish brawn; ) [l STV CLAY LOAM, v. OF 9regish brown
110208 pafe Hrawn wry coarse sand and [>T R0-20% Samd wupFo verycaorse Size;
] f@% OF ocThered siffstane ; soty, /) o] Soft wet Grades +o SUT 2844
{ o7 e
oo 1F CRAVELLY SAND, gra=mish grey
] = 7 LOAM, I brown. Wod Fagments
LOAMY MEDIUN SANY, ok olive grey, ‘ LE | SAND, greenish grey, mediem Fo
- sorded coer L ! 32 b carse, wel)-sorsed. Condans
wed/-sorded, we, fow dry strengrh.GH | Ao 0% subroamwsed # Sub or
o3[ grece/ of v.fine graned green
gebo 1Ok an) df: brown shate. sp)
3|
h:‘,‘: o","
7 X :'."?-/g
f;i ,7_; i 7%«;‘? :Z/ 9/&'3%@;/:33%, TLIE SUTSTONE, brocen, prtc aceous,
Aacrtare, mcaceous. .&;f%:o_s 4pPon / E!':-"-‘- ﬁrm,.‘:acdgm-ﬁsj/ -/}'aa‘arvd
are, " og =P caHings are a plastic, Siokrdy
wetting ~oflrm a plashc,shokty it .5;1,'4;,(5 SiH Top Em is H brown
Shcky Sott foar. ™ w0 sober o
e
IV SUTSTOMNE, Lrocesr, 772/0acto s,
= quire Lrrm, rpoderafely
=S Lactured. Cutings are a plesthe
TITL SUSY SHC Ay Silt Fraeer
= Ahon ove,
SUTSTONE , M gre/sh brocon, geise
Frrp, St rr0r ST Kok dy%yﬁ,
mm racturc , sp/caceous. o
S ¢ oOn wering 70 Tarm a e
S foam. 4 %

LOGGED BY: 7. Fuma/




|grevation: g0’

DATE : 5/R3/7¥ 75 'QUAD.:

CUPERTING. (ALIF

LOCATION : LAT. 37°/9'3v°
LONG. Z22° 0¥ 57"

HOLE No.: 2
s\te: MARVANOLL

GEOLOGIC
MAP UN\T: SANTA CLARA FH

sl

P———

= E EXE =
SAMPLE DESCRIPTION 3 mé‘?‘f Ny DESCRIPTION
2|83 | Z |5~ |#Y
Sarface: scatferey C‘/?e;"f cobbies wilsh
SLme Sandstone grasel.
FINE SANOY CLAY L OAM, stvang brown, | ome samste g
s7/cky. P /a}f/c,moderqre oty Streng?h, // 2222 SANDY CLAY LOAM, brown, plastc.
mal;;: u: g ;‘cl"'j"sc: subarga/ar sand A , [ Includes /dyers of coarse Sond
£ | and grave/. (CL)
FINE SANQY CLAY LOANM, Ik, brown w,+h 27
common Frne black mottles, SHchy,
plas#c, maderate dry streng#h. (CL) o
EINE SANDY LOAM, Strong brecn flls LERY COARSE LOANY SAND and
y y el L, brown, pon plasric.
Shghtly prastic, grading fo VERY COARSE [ °:" o g
43?;/!# SAND, with sdbrounded grave/ oy g | g@/aoe.s sayers of SANDY LOGM.
Ag 7 of brown Sandstone and red S |
m"" L (SA) o0, 02
CLAY LOAM, oK. brown with Comman fine =~ =] CLAV LOAM, trowsn, plastic. (cL)
blaék mrortfes, //o.sfic, Srrchy, moderate | 26 e
ory Strengrh. (ci) =
[Conrse LoANY SAND, strong brown, s
: .‘s’;émaadea Fo Subang ular, smaol! % -
; drown Sandstone gravel (SH) ——
- . .. i OA
VERY COARSE SANDY CLAY LOAN, ok l ” - COBRSE LOAMF SAND. (/)
N petowish brown, Sticky, prastsc, rroisit — =t SKT CLAY, brown. (cz)
mooerare ory strengrh, 60-20% sSamd, aepveor
Some grave! %o 77 (S¢) as ST VERY CoARSE SANDY cmuggx
L7V LAY, brocon, sticky, plas?ic, high /03 o—1/~
Ory SHrengrh, 4S-R0% Subroundev To argukr smo—| STV CLAY, Lrowp Small % of
sand and grave’/7o-5* (c4) o~ sand and gravel. (<L)
04 6°
VERY COARSE LOAMY SAND, 5trong brown, st HERY COARSE L04 MY SAND,
Sabrounded vosubargalar, non pastc, | e 4 Lhf orewn, Trclides w4in /ayers of
low o1y Strevyhh, sl B of grave/ ol grave/ amd sitY cay. (s
Y0 /% CsA) 725
VERY COARSE LOAMY SAND, Strong brown, /00 i :"7:5"“
Subrounded 7o sud Qg whar, non prasFic, B 1
bw Jry strength, sSmal Z of grave/ Sy
70 /Y (SHY O
- S/K7V CLA 71‘/, braw/} 7 ye;//ow/'.sh
- 02594 o, plastic. Tncludes layens
MO SAMPLE -prodadly drove fo. grese/ ==;°-n ot 2 AL 4
ayieed Carrarning up 7o 30 % rauwe/. (cL
down Hhrough Sify) chy. : 79 = hing &p r )
SILTY CLAY, brocon, sticky, prasHhe, hioh 2.2t
Ory Strengrh, smas % ofgrave) in e
%wer Lurt (cs) (o
{ 23EH—=
CRAVELLY CLAY, yo/lo wish red with o]
CCarman f2ne, whitc ano black marises, =t
0/S7; plstic, 2s-30% gravel. (¢4) 2ot?
o (-~ —1 30
5'/17}’ (LAY, yer/ocwish red with common é9 =
he Slack protifes, 15 B sand and ‘gravel (cg) i

LOGGED BY: 7" Fuma/




e
| gLEVATION: 155’

LOCATION: LAT 37°% '23” HOLE NO.: ¥
LONG. 22°27°/7" \sire: L GRANADA

¥ .
pATE: H3e/7y |72 QUAD: GEOLOGIC
MONTARA MOUNTAIN, CALIF | MAP UN\T: GRAN/T/IC ROCAS
i 2 B3l Xolel
SAMPLE DESCRIPTION. % ENENEI R, DESCRIPTION
l.l.le‘\I 2 < Sq WA
a A a

pu

& iy

Surface : coarse SAND
e °;Momauf, v b sray (sH) 9mdé% 70 SANM|
= £

| CLAY LOAMH, ye/owish browh.

N\
i

¢ 2 3 QUARTE D/ORITE 6RUS, Jecompaseo
ElowsRTZ DIORITE GRUS, d‘g?/y weathered Ao ¥ 7(‘?0 g:ea’y weaﬁe%ﬁ‘-l cJo(f/Zse Sandy
¥ | sort? and frcable coith cp-fvcaly, /oomy YL Joom +o ooy sand moist, sof;
8l sono mxists drown with comman-fine | " RIZE=S 0] traan; ory in place. (4 ’ 7
Eloonete ano of brown mothles ; ory in place P T '

s i

S QuARTE DroRi7E GRUS, praceraresy

M+ o ; Partly oxich 260, easit,
|l b | Avoble Hhoagh f7rm in place ; gravelly
’ A, [ Caanse Sand +o coarse /Oamy Sesnd.
g (sH/-5F)

ss QUAR 7 0/0/?/7'5 GCRUS, We@
bl oearteras ; Soft ano €asily+raeble |

Pl

4

t-40 gravelly coarse sand ; Jf: ofive grey
t} remo/oed: mosst-in prace. CSH)

ANNd QUARTZE D/ORITE, hard, 30-4073
;O (SN Ferro magne sian 7 rerals, postl
H LLi\| artered o chlorrite J;f,bglcc/ase.
q G s partl Saussawr i 2ed,; close
Wl e modérare fractaure.

e
-
N
N

\
o\

(4
Yetd:
f Aoga
Haye
” ( \\E'
1'\‘, l’
] AN &
Izt
N 7£ = /{'
re]
7o) Yint
‘m
; )'s'\’ et O
AN
i N
/ e |
ol
37’ :‘/ -
o1
I'I,(_\_i\\ L
<7
>Ntaes
“s \'\
(S 54
3
oun X
K72 DIORITE, hoyd 30-4078+erro - el
S INESi @z 199/ 1rerals, Mastly affred 1%zl
o Chtrite ; plagioclase js 12y
Quss ar/'ﬂeedj espgeccally along 7mqor \; P
o ATeres ; close 7o rmodearafe Fracture: NS
3 S S ractured /15~ 2 A
S ReacHuyred </ 1| S
);3 C > ’.’\: i
aﬁ 5I.1;
o MENTS: Lriling began fo become mare oiiiicalt
Lout- 3 Dy, 74 Core-drivled sarme wag stock inthe LOGGED BY: 7. Fuma/
N 0rre/ pecacs e of Frackaring and was Jifiicutt fo remove.

Pi. .. o



_—
. o L4 ” : .
ELEVATION : Q655" LOCATION: LAT. ij:{’o;'do” HOLE NO.: S
LONG. SITE : BLACK MOUNTAIN
pATE: /0/7/7%  |75'QUAD. GEOLOGIC
MINDEGO A , CALIF MAP UNIT : FRANC/ISCAN GREENSTONE
Ol P~ 21y
SAMPLE DESCRIPTION 3 gﬂi‘* g [£8le DESCRIPTION
. % S |54
Surface: subangu/or coblies of greenstanel
aQno S Qaprd ono 4meStanc .
/ = 9494"/, ok brocwn ; Some MKW(HU
R 2
%gs‘; cea ;%}fnﬁ:;’i’ﬁcf;zly 5/'9‘*;{)/ 2 SANDY cLavLoam, brown, sticty,
Shale, "Pasatt(?) a0 sono stone () (5Q) s 5/'.9,’@/0 i asa et
> : : /951 36 STt of Somale, pasa () enosandstane(?)
SHALE and SANLSTONE, rocerately cocath— O IKES) F
Ered,; shale is hord, bleck, fractured <h* =l
with parollel Partng <47y sandstane CIEls
/S #arg, brownish grey, medam roiped L Yot
N0 £ractured at 7% -Grac fared Stwéues =
Comr Monly Coated orive brown. 259, BB ::"L SHALE arnd SANDSTONE, moderately
SHALE, rrodera-fey weathered, hord U= = [ 7B Shohty weathereo, haro, very
block ;Fractared <52 with gorate/ — —| chse Fo c/se~traciure ; O
POring <4y *; racrure Sarioces = | Lrownrsh 9rey o black. Ineludies
coared olive Lyown. ==t Samwe Seams of grey Clay gouge.
E =tso
W~ BASALT., red, amygadaloidal, hard,
LOAMY COBRSE SAND, mottfed Mack, /5 Clse o vary tlase Froctare.
S oreciaryion e, Nl ol il s et i inEsii
ousky rev amygdalordal bosal~ T BASALT. Of omcen, massive, bard |
, Ok gneen, massive, haro
Sheared rock. (g‘:) Tz obée fovery chse fractune.

T Zhekiddes Seams OF Clay gouge.

SNl L/IMESTONE ond CHERT, grey and
o1l 278ck; pord, cbse fo very close

CRED

NPy Trocture. Ihcluoes Seanms aF clay
e

oA SHERREO Rock, mostly ok grey
259 ¥ Ccanse /oamy Sand with Some
=== anga/an 76 Subroundeo £3agmenrts
TSI oF gaey hmestane, Mack chert, 1o
<= toaHk ono greenstane | Tpcluoes
SANDY CLAY L OAM, v. 0K grey cocth = seums of clay gouge.
Cammon,fine, # grey, cateareoes 24

sncrfes; sHEky, plosthc’; some subroanded 2o} 30
1789 ments #o2% fyresn ston @no dusky red }—3335 |
Lesolf. Shezres yock.(5¢ )

COMMENTS: £asy a’r//ilgz @as cprcourtre) 1hrougha ut 7he
Yole pecause of Aighly #ractured candirron oF1%e rach: LOGGED BY: 7 Fumwao/

———

e e~ P



LOCATION: LAT. 3729 53% HOLE NO: 6

ION: 76/01 ™ 4 ”
ELEVAT LONG. £27°25°.28 SITE: DIGGES CANVON

pATE: [0/8/7% 75'QUAD: GEOLOGIC
HALF MOON BAY, CALIF MAP UNIT: GRANITIC ROCKS
il . 4 AR ]
SAMPLE DESCRIPTION 3 §€§ g€ |8 [E7 DESCRIPTION
[~ W 0 gv
r=% A 3 9
Surlace: coarse grave) oF quortz @und
RSO, arxirar.
7, —TO0 -
IV T SAMDY LOANM, v. 0K 9ray groding fo
% e e, &Wﬁ. (Sﬂ) 9 I’g

QUARTZ DIORITE GRUS, decamposed, saﬁcb et
;| apdfriablc cocth ofcalty, samy cby L F QUARTE D/0RITE GRUS, Soft and
1| g oS S yetbocoiss rocwn ; ocerak il Srrasble ok dﬁ‘ﬁcabj; ; Caarse
| ory SHremgH#h. Biowte ismyar Aorro~ TN\ 19136 “L [ Sendy loam grading #o warse
i | magnesian macralans /s deeply 0 soasry Sand (S gellowish brown, |,
3| oaich 20, rawch 1RMSRI 15 decanysed oIy i place .
& |orgpinal 70k Feptyre 73 preseracd, (S¢) ’
QUARTE L/STITE GRUS, Pecomposed,
¢t \or ¥ Qo Proshe, Coavse sano moalst;
&l chy /r place ; oduc Lrown remaocd. /ow
& | dry STrengh . 2 ctudes ETANTE
L |G ATITE vern, dega weorthered. (sP) 197
S| Quakr2 LI0R/7E 6RUS, decompasad, 24
| Sof ond Fr0b42 ; arrny corrse Sand
(s wish some sandy clay lam (5¢) moist; R
L woderate oy Strengt,; H- yenowish ot
sl drocos. =Tt CRAMITE FECHATITE resh, hard
f;.x\,_ QUAR TF L/OR/7E GRUS, yraderarCly o
L deenly wea Fhered,; £ ard Grable
TEH oith DIV ecutty ; medinr grained:
| chiTe with comaran brawn 8o Mack 7]

A% QUARTZ DIORJTE GAUS, deonly
weatHered ; Soft wd €usily friake

o gravelly coarse sqno (672),

SPecATed Lery pore Lrown, brown,

Q)

\WARTZ DIORNIE GRUS, oceply

: wem?meo!, Soreno casify friable 7‘0/

|grevedy coense Sand); specAed very pale

vrown, Hrowsn, opd waf;- dk. o/ve b':w» 25 Ry

S S e e S,
- S PT Bomes  which are coarse sa

Fracrared +o Sond siee. &) ] /001 (SAUmoist. Dy in prace.

QT2 £/05/7E Gaus, ol

LT eet), s 0 ms/‘[(/vgvé";ﬁk 7o

Frave b coarse sond 68 and oy

;"Q’ZSE' Sand (SHY; spEcAtY y pale Lrown,
LN, aw0d black, Biakire bas Lrown

NG 1indS ; Sare© feldSEor ;5 S

O tard Sio Facture d-o coarse sond, W12

{7 Dice. :

LOGGED BY: 7 /Awma/




| cvaTiON: /850"

7%'QUAD.:

. W/S/7Y
PloaTE 2 WOODSIOE, CALIF

LOCATION: LAT. 37°27 47~
LONG. /R2°20° 33"

HOLE NO.:
SITE :

GEOLOGIC
MAP UNIT: BUTANO SANISTONE

7
PISE LOOKOUT

SAMPLE DESCRIPTION

DRILLING

[SAMPLING

RAPHIC

§

WG

DESCRIPTION

&

GRAVELLY FIHE SANDY LOAM, dark’
efow/sh brocon ; 2576 angalor
9moe/ s/ae -P/;;memS of brocon ]
| ‘sondssone. (SH)

k- LORM Y FINE SAND, ok grey; mast
hw oy Streng?h, pon plastc  (SM)

| SAND STONE,, GX.grey; medicmn F)ained;
ortesic; Aaprd o rmr;-Fracture 0 ot
1 £/

NO SAMPLE RECOVERED

P ———

Surface . subangufar cobbles o SANDSIONE]
yaoLuish Grey , coarse gyained, hayo.

63

e i
ool SANDY LOAM, black fo yelfaw brocon. (sH)

"

SANDSTONE, ceep/ly ocathered ;
inavelly +1H€ Sandy loam
LotH Some /ayers of (7hn, clesek)
Lractured, yelau sh brocon

224 V/B

......

------

- ol
LR S

= hard fo-frrm bat Some Heds ane
S0 4 it om0t o dand black

SANDSTONE ,dk: g/cy; medrunt +o

Fine 9roined; arKosic } mMOSEIS
3of# 4 dense . Znc/qres

Sitsrne

COMMENTS: Begen o /oose worker oF 3. 5m. Corented
Sandstome Lebw B.5m was rekarvey) rard obilling.

Fig, 15

LOGGED BY: 7 Fuwna/




b
i EVATION: zsi” | LOCATION: LAT 37°29°3%"  |HOoLE Not &
’ o 7’
: | LoNe. RNTYITT \site: PULGAS WATFR TEHHLE
- | patE: 7/6/7¢ 75'QUAD, GEOLOGIC
: WL SIOF, CALIE MAP UNIT : SL0PE WASH /SANTA CLARA FA
T 2 N EIEE
SAMPLE DESCRIPTION" 3 [298 | 8|33 [EY DESCRIPTION
s‘ x ~ jus
X8R | 5|15 [o
Surface: Swbargukar o subramded cobbles
0f SANDSTONE reddish broun ;-five grained.
o
2T SANDY LOAM , yellowishk brown; Sosve.
SANDY CLAY LOAM, brown, 207 pard, b oSwbangular ;s}:cr‘;f . rremts of
£ime subroupded gravel; comman <N pecdish and yeﬂowi,:)? Drown fre
Subangokar %‘nyzem aptol/” of ok “ILTF Swd srome . (SH)
N brown, # yellowish brown, - greyand =
| mec/aish brown smediam fof}»e’;ywwa/ 197] 8/ oS SANOK CLAY LOAN , brown ; som e
| sandsrone ard dk brown sitfstone L3} Subangular, soft,fragments o
| mast o which )5 seft. (SC) 2 e 5_-&'»6 Sandsstane ang hord subroundso
: ot~k rave/ (SC) qraoing +o:
| VERY COARSE LOANF SAND, df olive e - ZER'/ COARSE 91_04;?/ SAND, dk browh:
| brocwn; moisT; Stieky, loco dry STrengTh; v [ somefine, hard gravel and ly. Sof
‘| sore Cine o}ymael ona occas jaa/ TUL frag aends of ,.394 yelow, ém?m oHdgrey
[prand sl st desram oo I | Yl ] S i ot
J . A /, NS
| GRAVE L1y COARSE SAND, ot yetowish d= °°° CIAVELLY CORRSE SAMD (38
fmw@ Subangutar-o saéroanded;;l/:z T PN
NOones. Bothorr 6%/s rmosry” Qrave/ %l
| cosble sized Fragments oi’?"ﬁ'rm o° o\ Loamv GRAVEL, masty subangubr
ISh brown Sasrdstone and dAk brouw o -8 Foswbrounded black siffstone
S/ stone.(SP) ool and Orowns fine Sandstone grace/
0 with loam matrix.
N o -, o
34|
ro -.b
:o‘ /5
o: T F F7NE S/ZTV SAND, Tk 7rey; Gome Ik
.50 975y Silrstone grave/ ——
sl FINE SILTY SAND, yedowish brown;
il Some Lipe browh sendstaune gravel.
P |
S
R :’.’..“5'“9" LOAMY GRAVEL, mostly subangalar
el o sabrounoded +ine brown
A Sandstone gravel in Lrown
ool Sandy cray laawr matrik.
26
o
.
Jola}l
8 ; ®
_ KR
LOAMY GRAVEL , ofive brown; moist; e
60-70% coarse subongolar gravel and 0ol
Cobdles upro 2 of €2rmm olive brown Y
fine Sand Stone and st dkgreyish "0 +0 r3°
Srowr siftstane. Maty/x s 5 Fine Sond 32 (7/a MW
and 45 si# and cay.(GM~6C)

COMMENTS: Drting became pmare oy f¥icalt ar-/9 Zm.

LOGGED BY: 7 Fumal/
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t

| g1evATION: /750" LOCATION Lrol;‘AT. 3ﬂ;39; ,/53’ HOLE NO.: §.
" 6. /22" S\ITE : SFAING VALLEY AIDGE
HoaTE : W/1/75 % ‘QUAD, GEOLOGIC
™ MONTARA NOUNTAIN, CALIE | MAP UNIT : FRANCISCAN SANDSTONE
' cull 2 < N
SAMPLE DESCRIPTION 3 =3 ? ® (el DESCRIPTION
HELHEIERS
Surface: Litkred with angutar gravel fo
coblie size Fags. OF Sandstare X /iyesitawe.
| SANDP LOAM, Ik brown o # yeloa
iiith browh. Sorme qrovel. (st
— —| SHALE, deeply wﬂeﬁeg,- ,,mrzy o
SHALY LOAN , # brocon, yellocwissh braen | = =[ ‘gravesy reams;ok. o/ive broton, /3.7
Qnd - ey prosied; Sﬁ@@ﬁwm -1 UFQI'GOQ’ SFBQd‘F@ImS of )'g/IJA
| gpe soff ag;m ezs/ly €ryabk . Deeply +95 WE:—._ =| Orown Shate with sone fine ‘Z/"”‘”’
| wearthered shate - éedd,',,y Preserved, — = Somosfore . (SH-GH)
|(SH-GH) — =l 5
] - il SHEARED ROCK, tack; most
sty o, ety s gt {5 sl et e
| @r L grey S ~%a .
‘| grees, 3/):'% ano ye//owg A S ; ==} l‘;z:/ades Ryers Hhatare mostly
| Steky; plashe; highary strengtr; | aw| UBH=| o9 gouge.
MOiSY; locw 2B Of fand,Subargulop, Al
| gravel size-Hragmens of imestane, ==1/0
Cay Qoage . (<L R
=T SuTSTONE, bhed; hard; clasely
—Tf Fractered.
et §
TEF SHEMRED Rock, plack; smss
202 e Llgch s//r‘.sﬂoc-/‘Mc%/red?;‘
}f:;’g <F7 corth Sandy clay matrix,
222t Includes kayers which ane srostyy
= clay goage.
=T120 SUTSTONE, blacks hard; clasely
it ::F fractur<o.
e
=]
== SANDSTONE and SILTSTONE,
v. ok bla;sh grey; harg; fine o
prcolusn Qrained; clasel) fraciured
SANDSTONE (Greycoacke),v.dk. blush
PneY hard; f7he 70 meoium graiped; 268
‘;;*/”7”' Si e, miosth/fractuneo -
</

COMMENTS : Drifling
and very hard Delow /5. ¥ ».

coas fard Yyom /09 o /36,7.

LOGGED BY: . Fuma/

TS - -y




Elévmon: &0’

pATE: //E/7¢ 75 Quab.:

— LOCATION : LAT. 37°.29° 36"
LONG. /122° /7 %~

WOODS/OE CALIF

HOLE NoO.: /O
SITE: VISTA POINT

GEOLOGIC
MAP UNI\T : ERANCISCAN SANOSTON S

"
SAMPLE DESCRIPTION

S IR ot L i e ¥ i o

DRILLING
DENSI
{ com

ISAMPLING

Ismw%‘t

GRAPHIC
06
DEPTH

:E: DESCRIPTION

"

VERY SHALY LOAM, Ok brocon ; angular
shale Fragmensts arc mostiy €osily
Friable. (GC)

SANDSTONE | olive. ;Fine grained, meist;

mostis L /% Ik browh Coatings on
Lrocfured Sdrtaces. Hode/:-;?e/y
WeatHhered.

SANDSTONE (6reywache), adk greenish
grz!- medium grained, , Top
IsFractuped o [5-a5 “, botlom < /%]

ma/or sets of-froctapes:

Y) inclimed $S° coated with black Sholy
material (6<dding?)

Q) ;achhed 25 MoSH cafeite hao/ed
and sliichkensided.

Surface: cobbles OfJA”D‘STONE‘Mn
rocdium grained, firm 7o harg. ?

o
LOAM, dbrocws, graoing+o CL.
T meish oraioy 2P AvLoam,

=2l SHALE and SANDSTONE, geeply
TIN weashered. Hosth) graoe! st2ed, sofy
=Y Fofirm, angadlar +ragmenfs of

£irm; C'/oorzy-ré\adamaj 15 "% 2" o mum,

midore was Gouge aro washed oat Tuwo

rownish grey shak with same
- ellowlsh. prowon Sandstone .

|||T|
ll'nlllll
Y

T‘l

..... -y SANDSTONE ano SIUTSTONE,
STV mrederately 7o Signtly weathereo
T firm 10 hard Gngularfragments

m - of-fihe Qrained greyish brown +o g

9 and Lack SiHstane:

éz.yx/y—/}'acﬁmd wHh come tyan

200 Lo Yetlowisk brown coartings ontractupe
" Sarraces.

[Z=f cLAY Gowes

3

w=| MLTSTONE , Fresh; black; harg
I close +o 000 ate Lracture.

L /5

[T o

1:rnf SANOSTONE (greywacke), ok grey
Sl fresh; hard; meoiam Fo-lpe 9ralned;
o[ clsehyfracturcd. Ihckdes some fags
L1l a0 OF hard, bhack s/ #stame and sams
] X gae.

ot

=1

a5 CLAY GoueE

L

I .
(K3 .,
‘,l!".’

L

]
'Y (T
t

CLAY GOUGE , grey; plesfic sSHeky,
b SOfF; Sandy Cay .th Freg e
o0F Black s)t-stwe. 9 imems

)
A
?z’

A
))'

A

b

)

]
]
¢
]

[~

o« v

“F30
===l (LAY GOUGE

COMMENTS: Lrilling became ver Y fard & /2.1 m.

LOGGED BY: 7 FAumao/

Fig. 18




"

ELEVATION: /605

bATE: 1/r3/7¢ |75 QuUAD.:

LOCATION: LAT. 37°33'/9” |HoLe No.: 27
LONG. 2°28'05" \qive:  NORTH PEAK

GEOLOGIC
MONTARA MOAYNTAIN, CALIF MAP UNIT : GRAN/TIC RocrS
ol ANIEIE
SAMPLE DESCRIPTION 3 2%* g|38(ky DESCRIPTION
R
Surface: v.coarse SAND. Outcrops nvrdy.
i SanDy LoAd, o tredan. (54U
e 3
FQUARTZ 0/0R/TE CRUS, deW 1| QUARTZ DIORITE GAUS, decp
weahhered; Sof#and casityiiable -,“.3__: LoXTHEr SO, SafF and crsily Hiable
COQrSE Qrained; /oany /me oy s Sond BYW EYF = LERY Hhaugh 179p has Swwe CEmerintan
1St Byt Fe (S Some tobaf srore : x| &y cloy and iron oxrds  coarse
abncant Fhap Soarnbrerde andis vl reineo; Aoy IOt Sand
deeolly axi o ped,; Ssubstanrtial eyl o 70 COanSE Sand poist; 30
FeldSpar /s decangposed. (S VT LioASE @ somc barnbrde,
oeepl axidi#e0  fed spar /s
 QUAR TR DIORYTE GRUS, deeply rard bt #sighly fractured
W CCPACIED,; Coarse 9rainNed: coarse - Substantial /s decamposed.
Sand P10ISF-; Soec AAod Lright reddlish CSH-s2
Yo, white am v.ok: brodn  Letrie .30
déely Oxid 2€0_; 1dst Fvaspar is hard RS
LutF Hgaly Factured,; moisHin phice., Ay
Y
]
o '*-.3' L
:I:h
-1 QUARTZE L/0R/ITE GRUS, Skt Fo
ST oo earel awecrrhred ; 1St (S
i easi A Darble, Some /s fard and
Cixt.l “GocHured clasely ; Hrodte is
A prod erafely avid/aed; S spor
sl A mrasHY Sard but Highly
5 SHacture.
(QUARTZ DIORITE GRUS, stoht o Wl
W coarered; 70543 sy L
T7ighfke Yocarrse sand, saye faro o0t i v
bloAre 15 maderaley) avdieed ; Rvspor 230
‘S Aard burt-Puctary o coarse sand or 1] RER
TINer,; pagjor fractures ot r* 9% recoyered 237 ]| S
LOGGED BY: 7 Awma/
Fig. 19 44



ELEVATION : /35"

DATE : »/3/7¢

LOCATION: LAT. 37° 3 /6"
LONG. £22°R5 ‘ov*

75’ QUAD -
MONTARA MOUNTAIN, CALIF

SAMPLE DESCRIPTION 3
. o

E‘Zi

PENS

SANPLING

HOLE NO.: /&
swwe: SAWYER A/O0GE
GEOLOGIC
MAP UNIT : ERANCISCAN SANDSTONE
¥ Ix
L85y PESCRIPTION
[ NE )
L] (e

FINE SANDY LOAM, yellowish proam, soft
and eosily frick/e (SH) amd CLAYE ?’
SILT, K orep fo whrfe; Sticky; pladic,;
maderate ary strength (co)

[ LOANY G RAVE L, ok. alive brocon, 60 -
707% Aard, angakor raqgments of of,
grey ish brown silASHNE; matrck is% ] .50}
Coarse amguler sand, % fnes (cH-¢R

| SANDSTONE, 4 9rey; pard; coorse
ra/ned, arkos/c ; massive s 75 ¥ max,
core fengMh, moSTH) fractuneo < /57

yellowish brown, havd . QUiCrops acar by.

Surface : angulor tragments af SANYSTONY

] CJaANY SAND, K. Brocun. (/)

o) SsSHy ehry. Tcluocs Zones with
02 SESS =TT Q hrgh % of £irm Fo haro ongalor
LTIt Aragments of # grey sendstare
—T| o am0 Ik grey Siffstame with yedowih
=Tt S prown coatyngs. ‘

'.L

33 SANDSTONE, and SILTSTONE, geeply
s o moderatel) weatherco. Mosth
[ yellowish brocun sandy foam aro

e SAND STONE, modereately 1o deeply
.,',‘,'..- Mem’ o‘..M.‘g broga, m Sand

=i clay,; Some weardering Stoins.

==}

o] Sandstone 1s # grey, coarse 7o
‘=4 mediam groined, arkaosic. Black
A sdhstone acomprises < 307%.

Lot/

oooooo
-----

ooooo
.......

— [ SUTITONE,Slightly wearhered; blck
= e Chse 7o uerychse fracture; /o- 30%

=Y SMDSTONE and SILTSTONE, fresh)]
Aaro; chAse +o moderate fracture.

COMMENTS : Orsttng was very 4avd Lelay 4.5 m.

LOGGED BY: 7 Fuwmma/

Fig. 20
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Site No. 2

COZZOLINO'S

VERTICAL

Hp

Site No. 1

PURISIMA

o.!

ol

VERTICAL

25.0:

278

Fig, 21
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EL GRANADA Site No. 4

MARYKNOLL

Site No. 3

VERTICAL

VERTICAL

Fig, 23
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" BLACK MOUNTAIN Site No. 5

DIGGES CANYON Site No. 6

VERTICAL ~

01’

o)

26

Fig.
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Site No, &

VERTICAL

PULGAS WATER TEMPLE

Site No. 7

49

VERTICAL o1

ot
|

PISE LOOKOUT

Hz

"
200
22.5

250

278

Fig. 27



SPRING VALLEY RIDGE

VISTA POINT Site No, 10

Site NO. 9

.

VERTICAL

Hz

Fig. 30

Fig., 29
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Site No. 11

NORTH PEAK

VERTICAL

-
=4
e
-
24
w
>

Pig. 32

Fig, 31
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